Exposure to ethanol and nicotine induces stress responses in human placental BeWo cells.
Human placental trophoblastic cancer BeWo cells can be used as a model of placental trophoblasts. We found that combined exposure to relevant exposure concentrations of ethanol (2‰) and nicotine (15 μM) induces an increase in the amount of reactive oxygen species (ROS). Neither ethanol or nicotine alone, nor their combination affected cell viability. However, nicotine decreased cell proliferation, both alone and combined with ethanol. Nicotine increased the expression of the endoplasmic reticulum (ER)-stress related protein GRP78/BiP, but not another marker of ER-stress, IRE1α. We also studied the effects of nicotine and/or ethanol on phosphorylation and expression of three mitogen-activated protein kinases (MAPKs), i.e. JNK, p38 and ERK1/2. Nicotine decreased the phosphorylation of JNK and also had similar effect on total amount of this protein. Phosphorylation and expression of p38 were increased 1.7- and 1.6-fold, respectively, by nicotine alone, and 1.9- and 2.1-fold by the combined treatment. Some increase (1.8-fold) was also seen in the phosphorylation of ERK2 at 48 h, in cells exposed to both ethanol and nicotine. This study shows that ethanol and nicotine, which harm the development of fetus may induce both oxidative and ER stress responses in human placental trophoblastic cells, implicating these mechanisms in their fetotoxic effects.